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With the development of the national economy, steel reinforced concrete (SRC) 
has been widely used, people's understanding of SRC is also becoming more 
comprehensive and in-depth, so far, study on SRC columns is mainly concentrated in 
the ultimate axial capacity, the cohesional strength and the seismic performance of 
SRC columns，research on the shrinkage and creep of concrete under axial sustained 
loading is very little, furthermore, the experimental and theoretical studies of 
long-term behavior of steel-concrete composite structure are mainly aimed at concrete 
filled steel tube (CFST). As the concrete of CFST is filled in the tube and the concrete 
of SRC is exposed to the environment, their characteristics of creep and shrinkage 
under axial sustained loads are different, the conclusions of the research on CFST 
column cannot be fully applied to steel reinforced concrete column. on this account, 
this paper studies on the long-term behavior of steel-reinforced concrete columns 
under axial sustained compression. 
In this paper, the following researches have been completed: 
① Provides experimental study on the long-term behavior of short SRC columns 
under axial sustained loading, and on their ultimate axial capacity, observe the 
development of shrinkage and creep and then analyse the effects of shrinkage and 
creep upon the axial compressive strength of SRC column； 
② Introduce the mechanism of concrete shrinkage, creep and the influence factors of 
shrinkage and creep of concrete, Summarize the prediction models of shrinkage, 
and creep, Select the appropriate prediction models to calculation the values of 
shrinkage and creep of concrete. Using age-adjusted effective modulus method 
(AEMM) to calculate the deformation of SRC columns under axial sustained load. 
③ Based on the above results，Using the finite analysis software ANSYS to simulate 
the shrinkage and creep of concrete by the implicit creep method and explicit 
creep method，calculation the deformation of SRC columns under axial sustained 
load caused by the creep and shrinkage of concrete，And compared with the 
experimental data and the theoretical values obtained from the AEMM method. 
④ Study The effect of concrete shrinkage, creep of reinforced concrete axial 
compression bearing capacity by ANSYS simulation， And verification them with 
test data, the results showed that the axial sustained load have no significant effect 
upon the axial compressive strength of the SRC columns. 
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1927 年 O.Faber 建立了计算徐变的近似方法——有效模量法，1930 年 Glanville
提出徐变率法，1937 年 Dichinger 首次将此方法应用于混凝土结构分析，1967

























































了 H 型钢的钢骨混凝土短柱，取其中的 3 个作为试验组对其进行了长期荷载试
验及承载力试验，另外 3 个试件作为对比试件，进行了一次加载破坏。第二批试




































屈服强度为 ysF =279 MPa；80×50×4 mm的 H型钢的弹性模量为 sE =205,500 MPa，
屈服强度为 ysF =266 MPa；纵筋的弹性模量为 srE =201,000 MPa，屈服强度为 yrF
=436 MPa；箍筋的弹性模量为 shE =200,000 MPa，屈服强度为 yhF =325 MPa。 
配圆钢管的短柱所用的混凝土、钢骨与钢筋的主要材料参数有：混凝土的弹
性模量为 cE =20080MPa，圆钢管的屈服强度为 ysF =268 MPa，弹性模量为 sE
=205,000；纵筋的弹性模量为 srE =201,000 MPa，屈服强度为 yrF =436 MPa； 箍
筋的弹性模量为 shE =200,000 MPa，屈服强度为 yhF =325 MPa。 
在制作两批钢骨混凝土短柱试件的同时，用浇筑两批试件的混凝土各制作一
批 150×150×150mm的混凝土立方体试块，用于测定混凝土的材料性能。 
配 H 型钢的短柱试件混凝土的 28 天立方体抗压强度为 cuf =39.1 MPa，配圆
钢管的短柱试件混凝土的 28 天立方体抗压强度为 cuf =26.4MPa。 
在进行试件承载力试验的当天，通过对立方体试块的抗压试验得到配 H 型
钢的钢骨混凝土试件使用的混凝土的立方体强度为 cuf =46.9MPa，钢筋混凝土与
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